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1. Introduction

1. Wise Response is a Dunedin-based but New Zealand-wide, non-partisan
Society, launched in 2013, with the purpose of persuading the New Zealand Parliament,
Government and New Zealand society in general, to confront and respond effectively to
any confirmed threats arising from the question: "As demand for growth exceeds earth’s
physical limits causing unprecedented risks, what knowledge and changes do we need
to secure New Zealand’s future wellbeing?".

2. A fuller explanation of the Society's purpose and work are provided in Appendix
A

3. We are grateful for the opportunity to submit to the Environment Select
Committee on aspects of the Climate Change Response (Zero Carbon) Amendment Bill
(ZCB).  We would like to, in general, express support for the Government and the intent
in proposing this ground-breaking legislation, especially as biogenic methane  is such a
significant proportion of domestic anthropogenic greenhouse gas (GHG),  emissions but
short-lived, is treated separately from long-lived gases largely from fossil sources for the
first time.

4. We request the opportunity to appear before the Select Committee to present our
submissions.

2. Summary and Specific Recommendations

Constitution of the Commission

5. Experts in climate change science, social and behavioural science, and
economics are required on the Climate Change Commission (the Commission).
Currently the ZCB has too heavy an emphasis on policy analysts and provides
insufficient assurance that there will be adequate specialist expertise in climate change
science and public health represented on the Commission. We recommend that this
imbalance in the constitution of the Commission be redressed.

6. We support matauranga Maori on the commission to honour Te Tiriti o Waitangi.

Role of Commission

7. The science around the sources and impacts of methane is fast moving and still
very uncertain. We recommend that the initial methane target needs to be set
conservatively and that as soon as then Commission has had an opportunity to review
the total radiative forcing it can recommend any necessary revisions of the targets and
milestones in combination with all other GHGs.

8. We are concerned that "Economic effects"  will be too narrowly interpreted as
costs to the country of achieving the targets when there are many aspects dependant
on time and scale etc. We recommend that the "likely economic effects" to be
considered by the Commission needs to be defined in intergenerational and global
terms as well as national and near term.
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9. For social stability and justice it is important that the approach to assessing the
drivers of emissions and our combined impact on climate change are objective and
scientifically robust. We recommend the Commission be required to obtain impact
assessment modelling to determine total radiative forcing of all GH gases (including
taking into account offsets such as aerosols) as a basis for budget and plan
development and that this aligns with our international agreements.

10. We recommend that the Commission be required to report emissions
accounting in terms of gross emissions as well as net and that shipping and aviation
emissions are included.

Role for Parliament
11. We recommend that the Commission reports to the speaker and Parliament as
a whole (as the PCE and the Ombudsman do) and not just to the Government of the
day.

12. The proposed ZCB has ensured that Parliament retains the right to approve or
not, the Commission’s proposals, and to make changes as MPs see fit. The ZCB needs
to be amended to include stronger safeguards, otherwise a small majority could push
through changes that critically undermine the effectiveness of any Act regarding long-
term emissions reduction targets. We recommend 80 percent super majority of MPs
votes for any changes that ease the targets..

 GHG Targets
13. The Annual GHG Index (AGGI) from the National Oceanic and Atmospheric
Administration (NOAA), which measures the warming effect of the long-lived GH gases
in the atmosphere, reached 1.43 in 2019 (which is indexed to 1 for the year 19901).
NOAA regards CO2, nitrous oxide, CFC-11 and CFC12 all as the long-lived GHGes,
with CH4 having a shorter lifetime.

14. There has been an abrupt surge in methane since 2006. CH4 has been
increasing rapidly since 2014 from 1800 to 1850 parts per billion (ppb) by 2018.
Methane levels have been climbing more steeply than climate scientists anticipated, to
a degree so unexpected that it was not considered in pathway models preparatory to
the Paris Agreement. The years 2015–2017 each had a global temperature departure
from average that was more than 1.0°C above the 1880–1900 average. We
recommend that the initial target limit for biogenic methane be increased from 10 to
20% by 2030 and that this be reviewed by the Commission by 2025. Also that all targets
are described as "required".

15. Recent research shows future CO2 emissions already committed from existing
and proposed energy infrastructure are now greater than the amount that can be
emitted if global warming is to be limited to 1.5°C2. The study also suggests that these
emissions total around two-thirds of the remaining carbon budget if global warming is to
be limited to below 2°C.  We are mindful to that while emissions continue we are also
mindful of the growing risk of transgressing a critical tipping point. We recommend that
the initial target for zero net emissions of GHG be brought forward to 2040.

1 https://www.esrl.noaa.gov/gmd/aggi/aggi.html
2Tong, D. et al. Committed emissions from existing energy infrastructure jeopardize 1.5 °C climate target. Nature
https://doi.org/10.1038/s41586-019-1364-3 (2019).)
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Risk with Carbon Offsetting
16. Plantation forestry as a mitigation mechanism is problematic over the long term
as it only sequesters additional CO2 over one rotation cycle and its role needs
reconsideration. A policy shift encouraging natural forest restoration and planting
schemes which increase carbon sequestration in both the short and long term, is
required. We recommend the Commission use full life cycle analysis for reforestation
of native forest compared to afforestation of exotic plantations in the emissions  budget
taking into account the biogeochemistry of methane. We recommend the benefit of
"cumulative credits/carbon balance" for overall carbon sequestration across all farming
operation deserves closer examination. We recommend  there should be a limit to the
extent that we can seek to offset compared to cutting emissions and a limit placed on
the proportion of new exotic forestry compared to native forest regeneration.

17. We foresee that global target revision (including to the Paris Agreement) is highly
likely unless rapid international action is taken by 2030 to reduce global GHG emissions
rapidly from all sources.  Restriction of global increases in temperature to 1.5 or even
2°C will be difficult.  The United Nations Framework Climate Change Convention was
signed in 1992, and 27 years later and globally, emissions continue to increase. We
recommend that there be the capacity for the Commission to tighten targets but that it
would require an act of Parliament to ease them.

18. There is nothing explicit on the need for planning authorities (central or local) to
account for the emissions implications of development activities in the context of a risk
assessment. We recommend that planning authorities are required to consider the
emissions implications of development activities at all levels.

Emissions Budgets and Adaptation Plans

19. Youth have been instrumental in drawing attention to the need for genuine action
against climate change and have the most invested in its control. We recommend that
the Minister be required to consult with a youth steering committee when setting the
emissions budgets, emissions reduction and adaptation plans.

20. The preparation of a national adaptation plan is essential given the occurrence of
a warmer climate and its extremes are already happening with impacts on many sectors
of the environment and economy. We strongly endorse this part of the ZCB and agree
that this task should be separated as a subcommittee from the main mitigation
committee.

21. With the adaptation plans it will be fundamentally important to frame up what can
be done in terms of managing resource use generally and land use specifically for
achieving both adaptation and emissions reduction goals, along with carbon offsetting.
We recommend that a truly integrated approach be required in adaptation plans as
already required in the RMA.

22. Adaptation and mitigation processes are closely linked. We recommend that
Adaptation Plans include mitigation and set out how the Government will adjust the
economy to emissions reductions requirements.

23. We recommend that the ZCB explicitly state that emissions reduction plans will
be capable of complying with the emissions budgets.
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Risk Assessment
24. We see potential for confusion in the role of the Commission and the risk
assessment process that would also help clarify what expertise is needed on the
Commission, and at what stage. We recommend a staged approach, which would
include a technical risk estimate followed by a consequent risk assessment which itself
then would feed into the national adaptation plan, as well as monitoring and
management.

25. The consequences of trading-off need to be clear in terms of meeting or not
meeting targets and goals. We recommend that the legislation needs to distinguish
between what is required by science to significantly reduce the extent of anthropogenic
climate change, and the political and social realities of trade-offs.

26. The ZCB requires that the National Climate Change Risk Assessment (NCCRA)
must identify risks in 6-year periods and is weighted rather narrowly to disaster and
recovery. We recommend that then NCCRA role should be widened out to align more
with sustainable development principles and just transition planning over longer than 6
year risk horizons.

Confirming Emissions Trajectory

27. We consider that it is essential for the Commission to confirm an agreed
evidence base to predicted emissions for the risk assessment and adaptation planning.
We recommend that the Commission consider the potential and probable impact of the
diminishing energy return on energy invested (EROEI) ratio on the emissions trajectory.

Enforcement and Accountability

28. We consider provisions to enforce compliance and with Adaptation Plans needs
strengthening. We recommend that enforcement provisions are added and the scope
of persons who must comply be clarified.

29. We recommend government and industries must be accountable and subject to
judicial review for not taking required actions towards the targets.
30. We support the function of the responsible minister to issue guidance for
departments on how to meet the 2040 target.
UK Climate Act

31. Key findings from a review of this act 10 years on are located in Appendix B. We
recommend that these points are carefully reviewed and so that we avoid repeating
them in the New Zealand ZCB.

32. As they have in the UK we recommend there be provision for a special and
independent secretariat set up, with an arrangement that ensures continuity of resource
and finance for the Commission.
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3. Key Issues with the ZCB and Recommendations

Explanatory Note

33. Under "2050 emissions reduction target: to signal an economy-wide transition" it
states that the GHG emissions reduction target "will give New Zealanders confidence
that climate change policies and the long-term emissions reduction pathway will remain
stable and predictable and continue delivering prosperity".  While an attractive ideal, we
do not think that it is wise to introduce the expectation that "prosperity" (in the sense of
"successful in material terms, flourishing financially") can be reliably delivered to all
because of the huge reduction in fossil energy use implied to meet the targets.

Climate Change Commission

Constitution of the Commission

34. The current ZCB proposes a Commission comprising seven members with the
following broad skill set being sought:

a. Understanding of climate change science and mitigation;
b. Experience in working with local and central government,
c. Knowledge of how public and regulatory policy is made,
d. Various technical and professional skills including matauranga Maori.

35. We support matauranga Maori on the commission to honour Te Tiriti o Waitangi.

36. While the emissions reduction mechanisms are established through social and
political decision-making and action, they can be effective only if the science and
technology of emissions reductions of anthropogenic greenhouse gases and impacts on
climate is well understood.

37. Currently, Commission membership as defined in the ZCB has too heavy an
emphasis on policy analysts and stakeholders.   Instead, to ensure that the Commission
can identify scientific knowledge gaps it needs to fill and can properly interpret that
information when it receives, the Commission must have expertise in climate change,
atmospheric chemistry, and climate modelling, as well as public health.

38. We support the inclusion of adaptation in the ZCB as, for example, planting trees,
wrong species, wrong place, may tackle climate but has serious maladaptive
consequences too that need to be thought through - hence the need to really think
beyond just risk to adaptive planning - and ensure that that adaptation is integrated into
the Commission.

39. Moreover, there needs to be some separation between the setting of targets
(scientific expertise) and the reduction mechanisms (political/economic issues).  Where
the science suggests major structural or systemic change is required, there is a history
of pushback from those with direct political and/or economic investment in the status
quo.  Consideration must be given to how this tension can be minimised within the
Commission.
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Functions and Duties of the Commission

40. The functions of the Commission are set out in section 5J of the ZCB. Generally,
the Commission will provide ongoing independent expert advice on mitigation of
emissions to reduce net emissions of all GHGes (excluding methane) to net zero by
2050.

41. The ZCB is prescriptive on emissions reductions, especially of biogenic methane,
with a reduction in the range of 24 to 47% below 2017 levels by 2050 and 10% less
than 2017 emissions by 2030. In adopting these figures we understand that the intent
was to set targets and ranges that are in line with IPCC 1.5°C Special Report.

42. However, given that the role of methane in climate change is still uncertain and
research is moving quickly (see next section), we recommend that, the 10% by 2030
target is increased to a more conservative 20% and that this figure and the reduction
range currently identified for 2050 be subject to review by the Commission at the time of
their first budget (5J).

43.  In any event, the numbers used are far too specific and could easily be altered
to 25% to 50% - the measurement/verification of methane emissions alone would
indicate that two significant figures here are not realistic.

44. Under "matters the Commission must consider" (5L) is listed the "likely economic
effects".  We are concerned that this will be too narrowly interpreted as costs to the
country of achieving the targets, rather than the economic effects of collective failure of
all states combined to achieve the target.  This demands each state achieves or betters
the safe emissions target agreed.  In other words, to think that "economic effects" can
somehow be determined for New Zealand in isolation is misguided.

Role Separation

45. As currently described in the legislation, the Commission’s provision of advice on
2050 targets and emissions budgets is compromised by its wide brief.

46. The legislation needs to distinguish between what is required by science to
significantly reduce the extent of anthropogenic climate change and the political and
social realities of trade-offs. The consequences of trading-off need to be clear in terms
of meeting or not meeting targets and goals.

47. This suggests separating the tasks for the Commission:
- The creation of emission budgets and a review of the 2040 targets based on what is

required by science to meet New Zealand’s contribution to emissions reduction.
- The creation of an adaptation plan resulting from feeding this assessment into a national

climate change risk assessment (Part 1C).

48. Currently the Commission must include the process of trading-off between
economic and social costs (s5Z(2)(b)(iv & ix)) by considering a range of economic,
social, cultural, environmental and ecological circumstances, and distribution benefits
(s5L). This may be a duty for the Minister in advising Parliament but including this in
Matters Relevant (s5Z) for the Commission as well dilutes the clarity of the initial
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required-by-science emissions reduction message from the Commission. Trading-off is
a political process. If trading off occurs as part of the Commission’s initial advice, further
trading off by Parliament when considering a Commission risk assessment will
compromise effective outcomes.

49. In effect, the creation of an adaptation plan would enable the Commission as part
of the risk assessment to identify where the trade-offs would need to be made to adapt
to the impacts of climate change and the implications of meeting emissions reductions.
The national adaptation plan (s5ZQ), is where the Minister sets out the Government’s
objectives for adapting to the effects of climate change. We recommend, in addition, an
Adaptation Plan should set out how the Government intends adapting the economy to
meet emissions reductions requirements. This is because the adaptation and mitigation
process are closely linked.

50. For example, there would be links made to economic strategies relating to
tourism and agriculture, where global trends influenced by emissions reductions might
dictate changes in investment patterns. Another example is the shift in insurance and
associated investment patterns due to exposure to both the impacts of climate change,
and the need to demonstrate emissions reductions.
UK Climate Act Experience

51. From the experience of the UK Climate Change Act, it is important that the
Commission carbon accounting is reported in terms of gross emissions (measuring New
Zealand's actual emissions performance), in addition to any net emissions (which might
reflect trading).  Reviewers of that Act support our view that international shipping and
aviation emissions should be brought into the accounting, budgeting and plan
framework (Appendix B).

Powers of Parliament

52. The United Kingdom Committee on Climate Change (the UK-Commission) is an
independent, statutory body established under the UK Climate Change Act 2008. The
Commission’s purpose is to advise the UK Government and Devolved Administrations
on emissions targets and report to Parliament on progress made in reducing GHG
emissions and preparing for climate change.

53. As such, it is independent of Parliament and its advice on emissions targets can
not be modified by Parliament.

54. The proposed New Zealand ZCB has ensured that Parliament retains the right to
approve or not the Commission’s proposals, and to make changes as MPs see fit.

55. We recommend the Amendment of the preamble focus statement (and
subsequent clauses including 5B) so that rather than reporting to Government the
Commission reports to the New Zealand Parliament.  This ability to report to the House
as a whole would give the Commission important independence, equivalent to the NZ
Environment Commissioner, and ensures that any Government of the day is not
tempted to treat the Commission as consultants.

56. Moreover, its likely to make it easier to attract and retain a high calibre of experts
who value their political independence and it would help ensure transparency, as the
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Commission’s reports would be released at their discretion, to all parties at the same
time.  This would prevent Government from altering its specific recommendations
required to achieve the safe targets for political ends, and would place all political
parties on the same footing and ensure emission reductions are not politicised.

Emissions Reduction

Targets

57. Given the uncertainties around the science and current trends set out in
Appendix C, we support the call for New Zealand achieving net zero GHG emissions by
2040 rather than 2050, and for biogenic methane, an initial target of at least 20% less
than 2017 emissions by 2030 and the 2040 emissions target beyond to be prescribed at
the Commission. These should be described as "required" considerations rather than
"permissive" under 5ZJ.

58. Under 5ZK, rather than "if they think fit", every person or body must take the
2040 zero carbon target and the government emissions budgets into account in the
exercise or performance of their duties or activities under 5ZK

59. The ZCB proposes that methane be given separate targets to the other gases.
While this is procedurally unnecessary, it is important that the Commission can obtain
impact assessment modelling to determine total radiative forcing (heating) of all GH
gases (including taking into account offsets such as aerosols) to determine New
Zealand's net contribution.

60. Greenhouse gases are measured in terms of equivalence to carbon dioxide
(CO2eq ) radiative  or climate forcing. CO2eq concentration is the CO2 concentration at a
particular point in time that gives the same radiative forcing, relative to a particular past
date or condition (e.g. "pre-industrial time"), as the radiative forcing for a specified
basket of radiatively active species.
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61. IPCC and the UNFCCC decided to use 20- and 100-year Global Warming
Potentials (GWPs) as the conversion factor from gas "X" emissions to CO2eq emissions.
Individual gas "X" values are added to get the value for a basket.
Figure 1

Figure 1: Radiative Forcing Contributions in the CMIP6 SSP126 Scenario

62. Any of New Zealand’s Nationally Determined Contribution under the Paris
Agreement (and revisions thereof) will also need to be regarded as targets to meet or
better.

Recent uncertainties with atmospheric methane

63. There has been an increase in atmospheric methane since 2006. CH4 has been
increasing abruptly since 2014 from 1800 to 1850 parts per billion (ppb) by 2018.
Methane levels have been climbing more steeply than climate scientists anticipated, to
a degree so unexpected that it was not considered in pathway models preparatory to
the Paris Agreement. There are three possible reasons:

• Biological emissions mainly from wetlands and ruminant livestock have
increased;
• Removal of methane molecules by hydroxyl radicals (OH-) has been limited by
the emission of volatile organic carbon from conifers;

or both
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Figure 2

Figure 2: Black lines show methane concentrations used in the last IPCC
assessment for the RCP2.6 scenario consistent with keeping global warming to
less than 2°C. Open circles show observed global average concentrations to 2017
provided by NOAA ESRL. Coloured lines show projections for how the methane
concentration will change if the increase is due to either: natural emissions that
stop increasing in 2018 (red); or a delay in reducing anthropogenic emissions
(green). From Nisbet, Manning et al. 2019.

64. The second mechanism may well be the dominant reason as afforestation
(planting of forests) and reforestation (grow-back of forests) occurs.

65. In comparing CO2 and CH4 emissions for the two lowest scenarios now being
used in climate models and showing relative changes in the global average, as well as
in emissions from the Oceania region (Australia and New Zealand), show that net CO2
emissions need to be negative before 2080 to keep warming below 2°C and for the
1.5°C scenario emissions must trend negative (i.e. achieve net sequestration) by 2050.
This is the requirement when the processes and technology to achieve negative
emissions at the required scale have not yet been developed.  We are therefore already
on a pathway to overshooting the 1.5 or 2 degC temperature thresholds.

66. The above scenarios were projected from 2015 and standard runs of climate
models of the Intergovernmental Panel on Climate Change (IPCC) use observed
concentrations prior to that date. Since 2015, so far, CO2 has remained close to the first
five years in the above scenarios, but the growth rate for CH4 has increased (see
above), whereas the IPCC (2014 or the 1.5 report 2018)3 modelled scenarios have it
decreasing.

3 Allen, M.R., O.P. Dube, W. Solecki, F. Aragón-Durand, W. Cramer, S. Humphreys, M. Kainuma, J.
Kala, N. Mahowald, Y. Mulugetta, R. Perez, M. Wairiu, and K. Zickfeld, 2018: Framing and
Context. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of
1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the
context of strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty [Masson-Delmotte, V., P. Zhai, H.-O. Pörtner, D.
Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors,
J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T. Waterfield
(eds.)]. In Press.
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67. With such uncertainty surrounding methane, it is essential to reduce it
immediately, especially as the first reductions are the least disruptive for methane
emitters to achieve.  Taking this more urgent pathway does not rely so heavily on
reduction and sequestration technologies that are still to be proven, when dangerous
anthrogenic disruption to the climate system are very likely.

Plantation and natural reforestation: impacts on carbon sequestration and
atmospheric methane

68. Globally, atmospheric methane concentrations have been increasing, especially
since 2007 to 1850 parts per billion, particularly from biogenic sources. This, together
with reforestation of large areas in production forestry of a monoculture of Pinus radiata,
which prolongs the lifetime of atmospheric methane emissions due to the release of
monoterpenses from 12.4 to at least 15.0 years. This increases the 20-year Global
Warming Potential of methane from 84 to 111, a 32 percent increase in the forest
canopies4. There is further concern that exotic forestry as currently practiced, with
paper production plus whole log exports, achieves only minor, if any, net carbon
sequestration over the long term,

69. In New Zealand plantation forests occupy 1.8 million hectares, or 7% of New
Zealand's total land area, compared with 24% in native forests. Of the plantation forests
89% are Radiata pine. The proposed 1 billion trees plantings will add another 1.2 million
hectares. Much of these are likely to be Radiata pine plantations which are vast
monocultures of trees to date focused on commercial return so are not "additional" from
a carbon credit perspective.

70. Clearance of plantation forests releases carbon followed by rapid uptake after a
few years by these fast-growing trees. But after such trees are harvested and the land
is cleared for replanting the carbon is released again by the decomposition of plantation
waste and products (mostly paper, woodchip boards and exported whole logs). Thus,
the carbon sequestration can only be accounted for the first crop.

Carbon life-cycle analysis

71. The Parliamentary Commissioner for the Environment has questioned the use of
plantation forestry as a climate response and  points out that "...the benefits of
converting land into forest are difficult to estimate accurately."5   For example what are
the net emissions costs of soil disturbance, machinery use, transport, processing,
albedo change (potentially ~17-24%6)  and finally and most importantly, export (where
most logs are destined), which effectively loses the carbon from New Zealand.  In New
Zealand the plantation forest industry devolves all of these emissions costs to other

3 Salinger, Fuentes and Mann. Submission on the Climate Change Response (Zero Carbon)
Amendment Bill th the Environment Select Committee, 16 July 2019.

4 Salinger, Fuentes and Mann. Submission on the Climate Change Response (Zero Carbon) Amendment
Bill th the Environment Select Committee, 16 July 2019.

5 https://www.pce.parliament.nz/media/196523/report-farms-forests-and-fossil-fuels.pdf
6 Implications of albedo changes following afforestation on the benefits of forests as carbon sinks,
Kirschbaum et al 2011
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sectors, and so they are not seen as directly resulting from exotic forestry
establishment.

72. The expectation that once exotic plantations are awarded carbon credits the
expectation that they would permanently remain in that land-use appears unrealistic
and potentially a liability as market demands shift.

73. And with warming, we are observing a growing risk of forest fires or destruction
by disease or insects, as in the case of the coniferous forests of North America.  Thus,
greater reliance for GHG reduction must be placed on the more certain issues of
reductions through modification of land and sea transport: land transport with
substitution of rail- and sea- for current dominance of grossly emitting road-based
methods.

74. Equally the potential for building carbon in soils with appropriate farming methods
has yet to be given due consideration in New Zealand, when France for example, has a
formal programme to promote it (The "4 per 1000 climate initiative"7).  We thus consider
the concept whereby landowners are granted "cumulative credits" for overall carbon
sequestration across their farming operation deserves closer examination.

75. Policymakers are misinterpreting the term ‘forest restoration’. Few
conservationists, for example, think that this should include planting a monoculture
of Pinus radiata trees for regular harvest. Natural-forest restoration is the most effective
approach for storing carbon over the longer term. Lewis and Wheeler for example, find
that natural forests are 6 times better than agroforestry and 40 times better than
plantations at storing carbon8. New Zealand should thus increase the proportion of land
that is being regenerated to natural forest.

76. The Radiata pine plantations are significant emitters of volatile organic
compounds. These compounds, monoterpenes, form as unstable liquids on the leaves
which are emitted into the atmosphere. The monoterpenes then binds up the hydroxyl
radicals (these decompose methane) which prolongs the life of methane in the
atmosphere.

77. The recent unexpected ramping up of methane concentration in the atmosphere
and the possible effects of pine plantations means that New Zealand must tackle
reductions in methane emissions immediately, and at a higher rate than previously
considered. Otherwise steeper cuts will be required in CO2.

78. And all the while, any delay in cutting emissions from any GHG increases the risk
of transgressing irreversible tipping points because peak radiation forcing will occur at a
higher level.

79. The inescapable conclusion to all the uncertainties associated with carbon off-
sets is that the reliance on carbon offsets using, especially exotic trees is, at best, very
high risk and at worst, will prove to not be positive at all i.e. instead a net source of
carbon.  There is thus no substitute for simply and urgently cutting emissions and the
ZCB should thus minimise the scope for using such offsets including the purchase of
international credits - certainly not government use of Kyoto-era units.

7 https://regenerationinternational.org/4p1000/
8 https://www.nature.com/articles/d41586-019-01026-8
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21st Century GHG trajectories and temperature projections

80. A paper just published shows future CO2 emissions already committed from
existing and proposed energy infrastructure are now greater than the amount that can
be emitted if global warming is to be limited to 1.5°C9. The study also suggests that
these emissions total around two-thirds of the remaining carbon budget if global
warming is to be limited to below 2°C.

81. Efforts to limit the increase in global temperature involve a transition to net-zero
emissions by the middle of this century. However, economic development and
industrialization have seen an expansion of fossil-fuel energy infrastructure. If the
proposed power plants are built and energy infrastructure continues to operate as it has
done historically, these committed emissions will total approximately 846 billion tonnes
of CO2.

82. To avoid transgressing  the 1.5 degreeC tipping point, the most cost-efficient
infrastructure to retire early globally, is in the electricity and industry sectors, which
make up 75 per cent of global emissions but less than 25 per cent of economic value.
83. The above data also suggests that it is foolhardy to permit new exploration for fossil
fuels in New Zealand or the world and the bill needs to reflect that context.

Amendments to the Paris Agreement

84. Because changes to the Paris Agreement are very likely then the emissions
budget will be required, not on the timetable as specified in Section 5P, 5U and 5Z, but
as the Paris Agreement may be modified.

85. The current State of the New Zealand climate, and its impacts show a pattern of
accelerating regional climate warming and increasing heat-waves and heavy rainfall
events101112. There is therefore great urgency in the preparation of a national adaptation
plan. This is essential given the occurrence of a warmer climate and its extremes with
impacts on many sectors of the environment and economy. We strongly endorse this
part of the ZCB.

86. The ZCB needs to provide enough flexibility for the Commission to accommodate
such changes.  A key reason for this is that in order to ensure that we prevent
dangerous anthropogenic interference to the climate system,  the Commission will need
to model using a "back-casting" method which will dictate what domestic rates of
reduction are required along with other nations of the world.

9Tong, D. et al. Committed emissions from existing energy infrastructure jeopardize 1.5 °C climate target. Nature
https://doi.org/10.1038/s41586-019-1364-3 (2019).)
10 Tong, D. et al. Committed emissions from existing energy infrastructure jeopardize 1.5 °C climate target. Nature
https://doi.org/10.1038/s41586-019-1364-3 (2019).)
11 Du, H., Alexander, L. V., Donat, M. G., Lippmann, T., Srivastava, A., Salinger, J., et al. (2019). Precipitation from persistent
extremes is increasing in most regions and globally. Geophysical Research Letters, 46.
https://doi.org/10.1029/2019GL081898
12 Salinger, M.J., Behrens, E., Mullan, A.B., Diamond, H.J., Renwick, J.A., Sirguey, P., Smith, R.O., Trought, M.C.T., Alexander,
L.V.,Cullen, N.J., Fitzharris, B.B., Hepburn, C.D., Parker, A.K and Sutton, P.J. The unprecedented coupled ocean-atmosphere
summer heatwave in the New Zealand region 2017/18: Drivers, mechanisms and impacts, Env. Res. Let. 2019 14 044023.
https://doi.org/10.1088/1748-9326/ab012a
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87. Recent science behind this assertion is briefly reviewed by Dr Jim Salinger in
Appendix C.   These are the details that the Commission and Minister need to be
considering as part of the risk assessment, target setting and the national adaptation
plan.

Emissions Budgets

88. As youth have been instrumental in drawing attention to the need for genuine
action against climate change and have the most invested in its control, we recommend
that the Minister be required to consult with a youth steering committee when setting the
emissions budgets, emissions reduction and adaptation plans (5U), in a similar manner
to the Ministers responsibility to have regard to the Treaty of Waitangi (s3A).  Both
England and Wales have such youth commissions13.

89. While this process may result in a robust policy, the Society is deeply concerned
about the length of time it will take to achieve significant emission reduction given the
many steps (including public consultation) in the proposed process.  Notwithstanding
the impacts of an average warming and more extreme weather events, of particular
concern is the ever-present and growing risk of transgressing a climate change tipping
point, after which matters may become beyond our control.

90. Delays in the preparation of Adaptation Plans by the UK Government under their
Climate Act is now recognised, among others, as a loophole that must be closed
(Appendix B). Key learnings from this are:

i. The ZCB should include a maximum statutory response time for all steps
in the process leading to plan implementation, including the preparation of
emissions reduction plans by Government after they have received
recommendations from the Commission.

ii. There should immediately be a body made responsible for climate change
education and to promote and facilitate voluntary emissions reductions for
citizens and businesses.

iii. In preparation for carbon reductions by individuals and businesses, a
carbon account should accompany all tax returns.

Monitoring

91. Currently the bill is weak in its ability to be enforced, allowing the government
and businesses to avoid meeting the targets. The climate trends and escalating impacts
described in Appendix C mean that we do not have the luxury of a restart if we fail.
Therefore the government and industries must be accountable and subject to judicial
review for not taking required actions towards the targets (5ZJ and 5ZK).

13 https://www.theguardian.com/environment/2019/jun/12/young-people-advise-uk-hitting-net-zero-emissions-in-2050
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92.  For strong enforcement provisions, the recently signed New York State Climate
Leadership and Community Protection Act is a good example.  It has legally binding
requirements for zero-emissions electricity by 2040 and an 85% reduction from 1990
economy-wide GHG levels by 2050, with an objective of net zero14.

93. It should therefore also be a function of the responsible minister to issue
guidance for departments on how to meet the 2040 target and emissions budgets and a
function for local authorities to report on climate impacts, its policies and its progress in
implementation (5ZL).

Adaptation

Risk assessment process

94.  Under interpretation, adaptation should be defined as including mitigation.

95. We currently see the potential for confusion in the role of the Commission and
risk assessment process.  To address this, we propose a staged approach which would
include a technical risk estimate followed by a consequent risk assessment which itself
then would feed into the national adaptation plan, as well as monitoring and
management.

96. This approach will also help clarify what expertise is needed on the Commission,
and at what stage. More explicitly the 3 main stages needing clearer definition in the
ZCB are:

a A technical risk estimate should be a predominantly scientific process where the
probabilities and impacts of climate change are clearly laid out, along with the best agreed
methods to address this risk. This would then feed into the 2050 targets and emissions
budgets needed to contribute significantly to reducing the probability of anthropogenic
climate change.

b A risk assessment, which then identifies the pathways, costs and benefits
economically, socially, culturally and ecologically.

c Risk management, including monitoring and feedback.

97. Currently we consider the legislation does not reflect these steps clearly, and this
would compromise the ability of the Commission to perform as well as it might.

98. For a technical risk estimate, members of the Commission must have a strong
ability to interpret climate science and mechanisms for managing it. In addition, the
Commission needs to be able to draw on advice from a range of sources. This would
establish the basis for science-based interim and long-term goals.

99. The risk assessment would then include the spread of skills in s5H(1)(b-d),
accounting for the social-economic-equity-cultural complexity of the resulting adaptation
plan.

14 http://www.nydailynews.com/opinion/ny-oped-start-innovating-new-york-20190623-
3mucksnuazak3axgpggpygxtly-story.html
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Effect on emissions of a disruption of carbon supply

100. At a more profound level is the need to incorporate the effect of reducing net
fossil fuel energy efficiency to ensure there is an agreed evidence base to predicted
emissions for the risk assessment and adaptation planning. That is determining the
potential and probable impact of the diminishing energy return on energy invested
(EROEI) ratio on the emissions trajectory.

101. It is currently unclear the extent to which the Commission can request outside
advice to feed into both the risk assessment and adaptation plans. This needs
clarification.

Liability for meeting targets

102. The ZCB does not tie individuals, agencies or future governments sufficiently to
meeting emissions budgets. This section needs to be reworded to include provision for
direct financial and political implications for a failure to achieve identified targets.

103. There is nothing explicit on the need for planning authorities (central or local) to
account for the emissions implications of development activities in the context of a risk
assessment. However, this could be accounted for under s5W on how emissions
budgets are to be met and s5ZD on requirements for emissions reduction plans to
include sector specific policies. This needs to be clarified. (s5ZJ and s5ZK)

Planning horizon from the Risk Assessment

104. The ZCB requires that the National Climate Change Risk Assessment must
identify risks in 6-year periods and is weighted rather narrowly to disaster and recovery.
This is insufficient lead time for the likes of infrastructure and urban planning. We
consider that their role should be widened out to align more with sustainable
development principles and just transition planning over longer than 6 year risk horizons
(s5ZM)

105. By way of example, after nearly a decade of their Zero Carbon Act the United
Kingdom (UK) government’s own advisers have just declared themselves shocked that
the UK has no proper plans for protecting people from heat-waves, flash flooding and
other impacts of the climate crisis.15.

15 https://amp.theguardian.com/environment/2019/jul/10/uks-preparation-for-climate-crisis-like-dads-
army?CMP=share_btn_tw&__twitter_impression=true
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Consequential amendments

Integration with other legislation and regulation

106. It is unclear how this legislation interacts with the Resource Management Act,
Land Transport Management Act and the Local Government Act. There is provision
under 5ZK and 5ZL for Ministers to guide departments on how to take the 2050 target
or emissions budgets into account. There needs to be a section in the CCA(ZC)A Act
requiring reviews of these other key legislation to ensure delivery of goals.

107. Although this may come out as part of the first national risk assessment, it will be
fundamentally important to frame up what can be done in terms of managing resource
use generally and land use specifically for achieving both adaptation and emissions
reduction goals, along with carbon offsetting. For example, transport plans, land use
consenting and long-term strategic plans all need to be able to relate to each other, and
it needs to be clear what is a mandatory requirement and what is discretionary.

108. The resourcing of local government needs to be considered, if not through the
CCA(ZC)A Act then through provisions in the Commission. There is provision in s5
ZQ(4) for this to be accounted for in a national adaptation plan. This would be part of
the risk assessment, that is, what needs to be done and what can be done within
current resourcing; and what needs to be done and what requires additional resourcing,
and from where (public and/or private).

Other issues

109. Experience in the UK with their Zero Carbon Ac is that it is one task to establish
budgets and policies that seek progressively to restrict emissions, but it is quite another
to have the general public to accept and comply fully with those policies.

110. We therefore consider that it will be essential that the findings of the Commission
and the reasons for the budget recommendations be conveyed to the wider community
with an extension programme so they understand the need for the new policies and are
willing to comply.  This could be a responsibility of the Commission or some other
government agency but needs to be mandated.

111. There needs to be provision for a special and independent secretariat set up,
with an arrangement that ensures continuity of resource and finance for the
Commission to effectively discharge its duties

Sir Alan Mark,
Chair, Wise Response Society Inc.,

205 Wakari Rd.,
Helensburgh,  Dunedin.
Ph. 03 4763229; Mob. 027 2473093 <alan.mark@otago.ac.nz>.
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4. Appendix A:  Background to the Wise Response
Society Inc

Purpose of Society

112. Wise Response is a Dunedin-based but New Zealand-wide, non-partisan
Society, launched in 2013, with the purpose of persuading the New Zealand Parliament,
Government and New Zealand society in general, to confront and respond effectively to
any confirmed threats arising from the question: "As demand for growth exceeds earth’s
physical limits causing unprecedented risks, what knowledge and changes do we need
to secure New Zealand’s future wellbeing?"

113. Our Chairperson Sir Alan Mark conducted a nation-wide tour that year with 11
public meetings from Auckland to Invercargill to explain the Society’s purpose and
strategy, and gain support. The Society has no formal membership beyond the15
persons who formed the Society.  But its strength is in the wide range supporters who
participate in online discussions around the "limits" theme, many being experts in their
professional fields are able to provide multidisciplinary input into our initiatives.  Our
Patron, is Sir Geoffrey Palmer QC.

114. In April 2014, we presented our 5,000 signature petition to Parliament, that
recommended they undertake a Risk Assessment of New Zealand, in five subjects as
follows:

i. Financial security: the risk of a sudden, deepening, or prolonged global
financial crisis.

ii. Energy and climate security: the risk of continuing our heavy dependence on
fossil fuels.

iii. Business continuity: the risk exposure of all New Zealand business, including
farming, to a lower carbon economy.

iv. Ecological/Environmental security: the risks associated with failing to
genuinely protect both land-based and marine ecosystems and their natural
processes.

v. Genuine well-being: the risk of persisting with a subsidised, debt-based
economy, preoccupied with maximising consumption and GDP and increasing
inequality.

115. The Appeal sought a commitment to a quantitative, cross-party risk assessment
of how and exactly where New Zealand is exposed, as a rational, integrated basis for
planning a more secure future. The petition was referred to the Finance and
Expenditure Select Committee, with a hearing on July 1, 2015. The majority response
was negative, claiming Government was adequately addressing the issues of concern,
but the three minority parties (Labour, NZ First, Greens) offered strong endorsement.
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Typical activities

116. In October 2014, members Sir Alan Mark and Prof Peter Barrett presented a
resolution to the Royal Society Fellows AGM, which resulted in the Society producing
and publishing two commissioned reports in 2016, on the Implications and the
Mitigation of Climate Change in New Zealand.

117. Another significant initiative was to hold two meetings in Wellington with about 25
NGOs, to facilitate development of a Position Statement and Action Plan on climate
change, under the name Climate Consensus Coalition Aotearoa (CCCA). Given the
political vacuum at the time, this was to propose a goal and process by which to
develop a New Zealand Plan to give effect to the spirit and intent of the Paris Accord of
Dec. 2015.  The total of individuals and the membership of organisations which formally
endorsed the CCCA numbered approximately 330,000 from about 100 organisations.

118. In August, 2017 we made presentations of the CCCA Action Plan to MPs at
Parliament, through GLOBE-NZ members (arranged and chaired by Dr Kennedy
Graham) and an invited audience of all MPs in the Beehive Theatrette.

119. Our Society also makes regular submission on a range of policy change issues.
Examples include the Emissions Trading Scheme, the Resource Legislation
Amendment Bill, Regional Policy Statement of the Otago Regional Council (and
mediation with Dr Royden Somerville QC and Will Anglin as Counsel which has since
been appealed to the Environment and High Courts), New Zealand Energy Efficiency
and Conservation Strategy, the Productivity Commission, the Child Poverty Reduction
Bill and the Tax Review Group, and most recently, the Zero Carbon Bill with particular
focus on methane.

120. The Society also aims to raise climate change/environmental awareness through
public meetings.  In November 2017 we arranged a seminar on Integrated Landscape
Management In Jan. 2018, the Society held “Climate Change issues: from Bonn COP23
and Beyond”, with Central and Local Government responses, addressed by the Hon
James Shaw, Minister of Climate Change, Mr Dave Cull, President of Local
Government New Zealand and Hon Clare Curran, MP for Dunedin South, with some
400 attendees. This has been followed by public meetings on " Tackling our Climate
Emergency Head-On: Carbon Accounting" and "Impacts of the Mining/Minerals
Industry", timed to coincide with the national Minerals Forum in Dunedin in May 2019.

121. In 2018 we participated in the National Science Challenge to report on
"Transformation of land-based industries" and in Sept - Oct ran a 6 week course for
U3A on the "Finding a Sustainable Transition Path to Zero Net Carbon Emissions for
New Zealand".

122. We also host interns from the Otago University to undertake projects concerned
with sustainability.  Further information is available at our website:
www.wiseresponse.org.nz
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5. Appendix B: Key lessons from 10 Years of the UK
Climate Act

[This appendix is an extract from 10 Years of the UK Climate Act16 prepared by the London
School of Economics and Political Science, Grantham Research Institute of Climate Change
and the Environment and Centre for Climate Change Economics and Policy]

Aspects of the Climate Change Act that could be improved

There are some areas in which the high expectations of law-makers have not been fully met,
although as with the successes, the disappointments are relative. There are no outright failures
and often the problems are not with the Act itself, but with the way policymakers have acted
under the framework it created.

Four issues are worth highlighting:

• The Climate Change Act on its own is not sufficiently investible: The Act was expected to
provide long-term clarity about the UK’s climate ambition and direction of travel. This has been
achieved only in part. Investors make a distinction between certainty about carbon targets,
which the Act provides, and certainty about carbon policies that stem from the Act, which it does
to a much lesser extent.

• There may be insufficient protection against backsliding: While the consensus on climate
change has broadly held, there is concern that without enforcement action the gap will continue
to widen between the emissions targets set in law and the policies put in place to deliver those
targets. The coming years will test whether or not the Act is sufficiently strong to maintain the
momentum in climate action as the focus shifts to sectors that will be more difficult to
decarbonise.

• Government buy-in is uneven across departments: The Act was expected to put climate
change on the agenda across government departments and to enable policymaking in the
relevant sectors in line with the long-term climate objectives. This has happened only to a
degree. The Act has informed many policy debates (for example, on airports, renewable energy,
shale gas, flooding) but whether or not it changed their outcomes materially is less clear.

• There has been more adaptation planning than adaptation action: Compared with
mitigation, the debate on adaptation has progressed more slowly and has received less
attention. In part, this was dictated by the Act, but there have also been teething problems, for
example with the first Climate Change Risk Assessment and National Adaptation Programme.

Scope for reforming the Climate Change Act

The Act is widely viewed as still fit for purpose. However, being able to adapt to an evolving
situation is an important feature of good climate governance. There are areas where the debate
has moved on and lessons have been learned about effective climate governance. They
suggest a need for targeted adjustments in the legal framework to make the Act compatible with
the Paris Agreement, prepare for Brexit and strengthen the safeguards against political
backsliding. For the most part these changes can probably be made without the need for new
primary legislation or a formal revision of the Act.

16 http://www.lse.ac.uk/GranthamInstitute/wp-content/uploads/2018/03/10-Years-of-the-UK-Climate-
Change-Act_Fankhauser-et-al.pdf
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In particular, the following six reforms should be considered:

• Alignment with the Paris Agreement: The 2050 emissions target in the Act is technically
consistent with the Paris Agreement but it could be tightened and supplemented by 2020 by a
target for ‘net zero’ emissions.

• Refining the carbon accounting rules: Brexit provides an opportunity to revise carbon
accounting rules, moving from net emissions accounting (which reflects carbon trades in the EU
emissions trading system) to gross emissions accounting (which measures the UK’s actual
emissions performance). International shipping, and in due course aviation, should be brought
into the accounting framework.

• A statutory response time for carbon plans: This introduction would close a loophole that
allows the government to delay the formulation of its plan for achieving emissions reductions
once a carbon budget has been passed.

• Financial independence for the Committee on Climate Change: A financial budget that is
independent of government would be consistent with international good practice for the funding
of independent bodies.

• Clearer criteria for assessing compliance: Clearer criteria would make it easier to challenge
noncompliance through judicial review.

• Proactive communications: A strong, proactive focus on engaging the general public on
climate policy would help to strengthen the societal consensus on climate action.

Political challenges for the next 10 years

The next 10 years are likely to be more difficult than the past 10. However, the key challenges
are expected to be more political than legislative. Aside from the question of whether the Act
should be reformed, the political task of making the Act work and deliver on its objectives
remains.

We highlight three important issues for the future:

• Reinvigorating the climate consensus: A good framework law does not guarantee
automatic policy delivery. Climate action requires strong leadership. A key challenge for the next
decade will be to reinvigorate the political and societal consensus on accelerated climate action,
in line with the objectives of both the Climate Change Act and the Paris Agreement.

• Closing the policy gap after the mid-2020s: The UK is not currently on track to meet its
statutory carbon targets for the mid-2020s and early 2030s (4th and 5th carbon budgets). The
government’s ability and willingness to close the gap between emissions targets and policy
delivery is perhaps the most tangible test of its commitment to climate change action.

• A strong, trusted and independent Committee on Climate Change: The CCC is the
fulcrum of the UK climate change architecture. The stature and independence of the CCC has
to be nurtured and supported in the same way as other essential independent institutions are,
for example those that ensure macroeconomic stability.
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6. Appendix C: Recent developments in Climate Science
and their implications

Current trends in Greenhouse Gases

123. The Annual GHG Index (AGGI) from the National Oceanic and Atmospheric
Administration (NOAA), which measures the warming effect of the long-lived GHGes in
the atmosphere, reached 1.43 in 2019 (which is indexed to 1 for the year 1990)17.
NOAA regards CO2, CH4, nitrous oxide, CFC-11 and CFC12 all as the long-lived GH
gases and includes methane which has a shorter lifetime than the others.

124. The annual increase of CO2 from 1 Jan 2018 to 1 Jan 2019 was 2.5 ± 0.1 ppm
and reached 411 ppm (0.6% pa).  Since 2013, the global within-year increase (1 Jan to
31 Dec) in methane has increased , averaging 8.9 ± 2.8 ppb yr-11   ( 0.5% pa)
compared to an average annual increase of 5.7 ± 1.2 ppb yr-1 between 2007 and
201318. The atmospheric burden of nitrous oxide continues to increase slowly over time,
with an average rate of 1.0 ppb yr-1 over the past decade. Radiative forcing from the
sum of observed CFC changes ceased increasing in about 2000 and continued to
decline through 2018, despite increases in emissions of CFC-11 in recent years19. This
continued decline is a response to global controls placed on CFC production and trade
by the fully adjusted and amended Montreal Protocol on Substances that Deplete the
Ozone Layer.

17 https://www.esrl.noaa.gov/gmd/aggi/aggi.html
18 (https://www.esrl.noaa.gov/gmd/ccgg/trends_ch4/
19 Montzka et al., 2018
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125. The radiative forcing (warming effect)20 for the five major GHGes in the
atmosphere and a set of minor long-lived halogenated gases shown in Figure 3. For
2018, the AGGI was 1.43 (representing an increase in total direct radiative forcing of
43% since 1990).

Figure 3

126. The Paris Agreement (PA) states that, relative to pre-industrial times, the
increase in global average temperature should be kept to well below 2°C and efforts
should be made to limit the temperature increase to 1.5°C.

127. If the emissions overshoot is small, then negative emissions are almost certainly
required for the 1.5°C target, peaking a negative 1.3 GtC/year. In this scenario,
temperature stabilization occurs, but (contrary to a common belief regarding the
relationship between temperature and cumulative emissions) cumulative emissions
continue to increase.

128.   Thus, changes to the Paris Agreement to accommodate the overshoot will be
required. In addition, inexplicably the 1.5 target (IPCC 2018) does not include gasses
other than CO2 and feedback effects.  For sea level rise, tipping points that might lead
to inevitable collapse of Antarctic ice sheets or shelves might be avoided for the 2°C
target (for major ice shelves) or for the 1.5°C target for the West Antarctic Ice Sheet.

20 The Radiative Forcing is a measure of the change in energy balance as a result of a change in a
forcing agent, in this case methane, to affect the global and contribute to climate change. energy
balance and contribute to climate change.
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Even with the 1.5°C target, however, sea level will continue to rise at a substantial rate
for centuries.

129. Global mean temperature and sea level changes for the stabilization scenarios
WRE450, WRE 350, and WRE250. Dotted lines show the 1.5 and 2°C Paris warming
targets (assuming 0.7°C warming to 2000). The WRE450 case, after a small overshoot,
tends towards the 2°C warming target (Figure 4)21.

Figure 4

Global
climate
warming
and its
impacts

130. During 2018, 11 of 12 monthly global land and ocean temperature departures
from average ranked among the five warmest for their respective months, giving way to
the fourth warmest year in NOAA's 139-year record. The years 2015–2017 each had a
global temperature departure from average that was more than 1.0°C above the 1880–
1900 average, which is a period that is commonly used to represent the pre-industrial
conditions. The 2018 temperature departure was just shy of reaching the 1.0°C mark, at
0.97°C (see Figure 3). The year began with a La Niña episode present across the
tropical Pacific Ocean, transitioning to ENSO-neutral by April 201822.

21 Wigley, T. Climatic Change (2018) 147: 31. https://doi.org/10.1007/s10584-017-2119-5
22 WMO Statement on State of the Climate in 2018
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Figure 5

131. Sea-surface waters in a number of ocean areas were unusually warm in 2018
(Figure 4), including much of the Pacific, with the exception of the eastern tropical
Pacific and an area to the north of Hawaii, where temperatures were below average.
The western Indian Ocean, tropical Atlantic and an area of the North Atlantic extending
from the east coast of the United States were also unusually warm. Unusually cold
surface waters were observed in an area to the south of Greenland, which is one area
of the world that has seen long-term cooling.
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Figure 6

132. In 2017, GHGes (GHG) concentrations reached new highs, with globally
averaged mole fractions of CO2 at 405.5 ± 0.1 parts per million (ppm), methane (CH4)
at 1859 ± 2 parts per billion (ppb) and nitrous oxide (N2O) at 329.9 ± 0.1 ppb. These
values constitute, respectively, 146%, 257% and 122% of pre-industrial levels (before
1750). Real-time data from a number of specific locations for 2018, including Mauna
Loa (Hawaii) and Cape Grim (Tasmania) indicate that levels of CO2, CH4 and N2O
continued to increase in 2018. The IPCC Global Warming of 1.5°C report found that
limiting warming to 1.5°C above pre-industrial temperatures implies reaching net zero
CO2 emissions globally around 2050, and this with concurrent deep reductions in
emissions of non-CO2 forcers, particularly CH4.

133. Sea level is one of the seven key indicators of global climate change highlighted
by GCOS and adopted by WMO for use in characterizing the state of the global climate
in its annual statements. Sea level continues to rise at an accelerated rate. Global mean
sea level for 2018 was around 3.7 mm higher than in 2017 and the highest on record.
Over the period January 1993 to December 2018, the average rate of rise was
3.15 ± 0.3 mm yr-1, while the estimated acceleration was 0.1 mm yr-2. Accelerated ice
mass loss from the ice sheets is the main cause of the global mean sea-level
acceleration revealed by satellite altimetry.
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134. Large parts of Europe experienced exceptional heat and drought through the late
spring and summer of 2018 (Figure 7). Temperatures were well above average and
rainfall well below average from April onwards in much of northern and western Europe.
Some of the most abnormal conditions affected northern Europe from May to July. This
period was the driest and warmest on record in many parts of central and southern
Scandinavia and Finland.

Figure 7
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New Zealand State of the Climate

135. Since 1870 New Zealand temperatures (Figure 8) – land (NZ22T)23 and surface
ocean, including our exclusive economic zone to 2018 have increased by 0.9°C since
the 1870s and 1880s, with mean values for the region of 13.3°C. Strong warming
resumed with increases of 0.9°C in the last two decades to 14.2°C by 2018. 2018 was
the warmest year on record for the entire New Zealand region. The NZ22T  is 1.5°C
less than that for NZERRST24 because some of the land stations are at higher
elevations. The blue line is the surface oceans in New Zealand’s Economic Exclusive
Zone (EEZ), the red is land surface temperatures, and black is surface temperatures for
the entire New Zealand region (land and sea combined).

Figure 8

Figure 8. New Zealand land and sea surface temperatures in °C 1870 – 2018  . NZ22T
is a 22-station land surface air temperature (red), NZERRST is the sea surface
temperature for the Exclusive Economic Zone and black is NZ22T and NZERSST
combined.

23 NZ22T uses surface air temperatures from 22 climate station sites, 11 in the North Island and 11 in
the South Island.
24 NZERRST are the sea surface temperatures for the New Zealand Economic Exclusive Zone.
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136. The New Zealand region experienced an unprecedented coupled ocean-
atmosphere heat-wave, covering an area of 4 million km2 for summer (DJF) 2017/18.25
Regional average air temperature anomalies over land were +2.2ºC, and sea surface
temperature anomalies reached +3.7ºC in the eastern Tasman Sea. The heat-wave
was associated with very low wind speeds, reducing upper ocean mixing and allowing
heat fluxes from the atmosphere to the ocean to cause substantial warming of the
stratified surface layers of the Tasman Sea. The event persisted for the entire summer
resulting in a 3.8 ±0.6 km3 loss of glacier ice in the Southern Alps (the largest annual
loss in records back to 1962), very early Sauvignon Blanc wine-grape maturation in
Marlborough, and major species disruption in marine ecosystems.
137. The dominant driver was positive Southern Annular Mode (SAM) conditions, with
a smaller contribution from La Niña. The long-term trend towards positive SAM
conditions, a result of stratospheric ozone depletion and GHG increase, is thought to
have contributed through association with more frequent anticyclonic “blocking”
conditions in the New Zealand region and a more poleward average latitude for the
Southern Ocean storm track. The unprecedented heat-wave provided a good analogue
for possible mean conditions in the late 21st century.  The best match suggests this
extreme summer may be typical of average New Zealand summer climate for 2081-
2100, under the RCP4.5 or RCP6.0 scenarios.

138. Another coupled ocean-atmosphere heat-wave occurred for summer 2018/19,
the third hottest on record. For 2018/19 both land and sea surface air temperatures
combined were between 1.2 above 1981-2010 averages over the entire region, from 32
to 52ºS, 150 to 180ºE. Indices of temperature extremes for New Zealand show the
highest percentage of summer warm days and warm nights above the 90th percentile
for 2018/19 22 and 17% back to 1934. Counts of summer days ≥25ºC averaged 26
days nationwide for 2018/19.

139. For the Tasman Sea and east of New Zealand (32º–52°S, 150º–180°E) the
marine heat-wave of 2018/19 produced sea surface temperatures 1.2ºC above average
(with the highest anomaly values to the west of the South Island of New Zealand.

25 M James Salinger et al 2019 Environ. Res. Lett. 14 044023


